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FOREWARD
The primary emphasis in this investigation has been to investigate
the propagation of microwave radiation in the atmosphere. The ultimate
goal of this study is to determine the feasibility of utilizing micro-
wave radiometric systems on spacecraft for use in making meaningful
meteorological observations. The author has made a thorough, theoretical
study of atmospheric absorption and scattering by liquid hydrometeors.
The report is presented in two volumes. Volume I contains the basic
theory and a brief summary of the results. Volume II contains figures
and tabular information that is supplemental to Volume I.
ABSTRACT
This volume contains figures and tabular information that is
supplemental to Volume I of "Transfer of Thermal Microwaves in the
Atmosphere." The numerical values for the absorption and scattering
cross sections of a pure, liquid, water drop are given for drop dia-
meters ranging up to 6 mm, for drop temperatures of -10, 0, 10, 20,
and 30C, and for frequencies of 1.42, 2.91, 4.805, 5.81, 8.0, 9.369,
10.69, 15.375, 19.35, 22.235, 31.4, 37.0, 45.248, 53.8, and 60 GHz.
These values were obtained through the Mie theory. For a Marshall-
Palmer distribution of drop sizes, the volume absorption and scatter-
ing coefficients of rain are given for the same temperatures and
microwave frequencies shown above and for contents of liquid water
in the rain mass ranging up to 4 g m . The corresponding values
of surface rainfall-intensity range up to 94 mm hr . Numerous graphs
depicting the above information are included in this volume. Also,
scattergrams are given of the katabatic and upwelling brightness
temperatures of up to 582 model atmospheres over a calm ocean versus
the equivalent depths of liquid water in cloud form, rain form, or
combined cloud and rain form for frequencies of 8.0, 10.69, 15.375,
19.35, 33.2 and 37 GHz.
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I. Introduction
The information in this volume is supplemental to that given
in Vol. I of this report. It consists of data and graphs that either
were too lengthy to be included in the treatise or were unnecessary
to support the conclusions drawn in Vol. I, The information contained
herein is included, however, for the benefit of investigators who
wish to have numerical values for the Mie parameters and the radiative
properties of a M-P rain. The exact nature of each type of supple-
mental data is explained fully in this volume and reference is given
to appropriate discussions, graphs, tables, and/or equations that
are in Vol. I.
II. Mie Parameters for a Liquid Water Sphere
In Sec. A, Chapter VI of Vol. I, the absorption cross section,
2 2Q (m ), and the scattering cross section, Q (m ), were computed
a s
for a homogeneous, liquid water sphere for temperatures of -10, 0,
10, 20, and 30C, for drop diameters, a (m), of 0.1 (0.1) 6.0 mm,
and for the 27 microwave frequencies listed in Table 1 of Vol. I.
These values are listed in Tables SI to S75 along with the extinction
2
cross section, Q (m ), the drop-size parameter, x, where x = TT a v/c,
and the albedo for single scattering, to, where to = Q /Q . Plots of
s c
2
Q /IT a (i.e., K , the efficiency factor for absorption) versus a
a a
are shown in Figs. 16 to 27 of Vol. I and in Figs. SI to S15 of
this supplement for drop temperatures of -IOC (©), OC (A), IOC (-h),
20C (X), and 30C (^). Plots of Q /IT a2 (i.e., K , the efficiency
s s
factor for scattering) versus a are shown in Figs. S16 to S34 of
this supplement for the same drop temperatures. These plots were
drawn by the Gerber Model 622 Automatic Graphing System.
Table SI. Mie parameters for a liquid wa'er sphere:
T = 263.3K (-10C).
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The index of refraction is 9.407 -j 1.075.
Table S2. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).
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The index of refraction is 9.299 -j 0.727.
Table S3. Mie parameters for a liquid wat^r sphere:
T - 283.2K (IOC).


















































































































































































































































































































































































The index of refraction is 9.128 -j 0.519.
Table S4. Mie parameters for a liquid waior sphere:
T = 293.2K (20C).
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The index of refraction is 8.941 -j 0.377.
Table S5. Mie parameters for a liquid wator sphere:
T = 303.2K (30C).
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The index of refraction is 8.744 -j 0.274.
Table S6. Mie parameters for a liquid waver sphere:
T = 263.2K (-10C).
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The index of refraction is 8.864 -j 1.979.
Table S7. Mie parameters for a liquid waiar sphere:
T = 273.2K (O.OC).
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The index of refraction is 9.026 -j 1.413.
Table S8. Mie parameters for a liquid waier sphere:
T = 283.2K (IOC).
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The index of refraction is 8.981 -j 1.034.
Table S9. Mie parameters for a liquid wai2r sphere:
T = 293.2K (20C).
11



















































































































































































































































































































































































The index of refraction is 8.859 -j 0.761.
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Table S10. Mie parameters for a liquid wafsr sphere:
T = 303.2K (30C).
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The index of refraction is 8.700 -j 0.555.
T;.ifo.U: S.ll. Mic parameters for a liquid water sphere:
T = 263.2K (-10C).
\> = 4.805 CM/.,
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The index of refraction is 7.991 -J 2.688.
Table S12. Mie parameters for a liquid water sphere:
T = 273. 2K (O.OC).
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The index of refraction is 8.512 -j 2.095.
able Sl'J. Mie parameters for a liquid waler sphere.:
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The index of refraction is 8.680 -j 1.605.
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Table S14. Mie parameters for a liquid water sphere:
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The index of refraction is 8.686 -j 1.212.
Table S15. Mie parameters for a liquid water sphere:
T = 303.2K (30C).
v = 4.805 GHz,
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The index of refraction is 8.603 -j 0.899.
Table S16. Mie parameters for a liquid water sphere: v = 5.81 GHz,
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The index of refraction is 7.539 -j 2.898.
Table S17. Mie parameters for a liquid wator sphere: v = 5.81 GHz,
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The index of refraction is 8.204 -j 2.364.
Tahlc S.I.K. MLe parameters for a liquid water sphere: v
T = 283.2K (IOC).



















C . O O I 7
0.0013
0.0319






























' 0. 243 53661^-01 '""













0. 1095<> 148(- 00
0.11567980!? 00
0. 121 76830F 00
0. 1270 - J673E 00





0 . 1 6 4 3 S 7 2 3 F 00
bVi7047560E "OO"
0 .17656404E 00
0 . 1 B 2 6 5 2 4 7 E 00
0.18B74091E 00
0. 194 82 92 9E 00
0. 20091 773E 00





0 . 2 3 7 4 4 8 2 2 E 00
. 0. 2 4 J b 3 f t 5 3 E . 00
0 . ? 4 9 6 ^ 5 0 3 F 00
0 . 2 5 5 7 1 3 2 8 E 00
0 . 2 6 i a 0 1 8 4 t 00
0 .267R9016E 00
0.27397865E 00
._ 0 .00-V6 0. 26C06697E 00
0.0047
o.oo'- a





O . O C 5 4
6.0055























0 . 8 3 B 2 1 4 0 B f c - - 1 0
' "0 .20214420E-09
0.40355dr,8F-09
0 .715994J7 t -09
O . U 7 2 3 7 0 J E - 0 8
O . l f i l 17852E-08































































0 . 2 6 9 3 3 2 2 0 E - J O
0.47739618E-10
0.80513873E-10































































o. 130'. i ionr -07
U. 1701 12781-07
















































0 . 2 3 3 3 1 3 3 2 E - C 3
0.5435G3VJF. -03
























































The index of refraction is 8.484 -j 1.861.
Table S19. Mie parameters for a liquid water sphere: v = 5.81 GHz,
T = 293.2K (20C).
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The index of refraction is 8.568 -j 1.430.
Table S20. Mie parameters for a liquid water sphere:
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The index of refraction is 8.535 -j 1.071.
Table S21. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).
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The index of refraction is 6.677 -j 3.108.
Table S22. Mie parameters for a liquid water sphere: v = 8.00 Gil/.,
T = 273.2K (O.OC).
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The index of refraction is 7.533 -j 2.759.
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T n b l e S23. Mle parameters for a l iquid water sphere: w - 8.00 G H z ,
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The index of refraction is 8.016 -j 2.304.
Table S24. Mie parameters for a liquid water sphere:
T = 293.2K (20C).
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The index of refraction is 8.266 -j 1.843.
Table S25. Mie parameters for a liquid water sphere:
T = 303.2K (30C).
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The index of refraction is 8.353 -j 1.419.
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Table S26. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).
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" C. 176 7233Ce ' .TO "
0 .16654120? 00
0. l%35 t>?3t OC
0.2061 771 8E 00
0. '1599519F 00
0. 2 2 5 R 1 3 0 9 E ' 00
' 0. 235630991; 00
0.24544907E 00
0 . 2 5 5 2 6 A 9 6 E 00
0 .2050B498E CO
0 . 2 7 4 9 0 2 9 4 F 00
0. 2R472C96 I? 00
'0. '2945338CE"()b~
0 . 3 0 4 3 5 6 8 7 E 00
0 .31417477F OC
0.32349279E 00





0 . 3 5 2 9 0 0 5 4 E 00










































0. 2 7 3 7 5 5 3 5 1 -OS
0. 33916473r>06



















































































































































































0 . 2 8 1 5 K 9 5 2 ? - 0 1












0. 7301 7836 f - -01
0.76382C41F-01 "~
0. 79330050E-01





























The index of refraction is 6.234 -j 3.134.
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Table S27. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).













































































1. 1 37 45147F. OC
0.1472G931F. 00
0. 1 5 7 0 6 7 3 3 E 00
0.1 6690528F ' 00
0. lib 72330E 00
0.19654120E 00
0. 1 9 6 3 5 9 2 8 E 00
0.20fc 17718E 00








0 .294533SOt : 00
0 . 3 0 4 3 5 6 6 7 E 00
0. 3141 7477R 00
0. 3239^2 79F. 00
0 . 3 3 3 8 1 0 7 5 F 00
0. 3 4 3 6 2 8 7 6 E 00
0 . 3 5 3 4 4 6 6 6 E 00
0.36326456!: 00
0 . 3 7 3 0 3 2 5 9 r 00
0.3SP9C054F 00
0.392 71 ft32f: 00




0.441 8082 2E 00
0.45162606E 00
0.46144420F 00































































































0. 12209451 C -07
0. 16469148F-07
0 .21927647C-07














































































































0. 121 H O B Y F - O l
0. 150'J2»rj6f -01
0. 18183 ' i33F-Cl
0 .214421 ii6?-01
0. 2477o?B4f : -01
0 .23129574E-01








0 . 5 3 S 2 7 1 6 1 t - 0 1
0 .561263HAE-01
0 . 5 8 2 3 7 1 6 5 E - 0 1
C . 6 0 2 9 3 6 7 S E - 0 1
0 .62338038E-01
0.644161 706-01" "
0. 66563"595 ; : -01
0. 68902016E-01
0.71439028F-01
0. 7 4 2 6 7 1 4 9 E - C 1
0.77463S67E-01












0 . 1 7 9 9 8 3 4 4 ? 00
0. 192(,9i59E CO "
0 . 2 0 5 7 2 4 7 8 E 00
0 . 2 1 8 9 5 3 4 9 E 00
0 . 2 3 2 2 5 B 5 0 E 00









The index of refraction is 7.141 -j 2.903.
Table S28. Hie parameters for a liquid water sphere:
T = 283.2K (IOC).
v = 9.369 GHz,
30






C . O O G *
0.0005
O . C G O f c
0.00,"; 7
0.0008
C . O C C 9
C . O U 1 0
0.001 1
C . 00 1 2
0. 1C1 3
O . ' J U l *
C . DO 15




0 . 0 ) 2 0
0 .0021
"0.6'.)? 2
0 . 0 0 2 3
C . 'J •"' 2 *
C . C < : 2 5
0 . ">:)£(•






































0. 392 71 8*6E-6l
0.*90H9815F.-01
0. 5 8907 75 3C -01




O . I O / 9 9 7 5 * E 00
0.11781555? 00
0 . 1 2 7 6 3 3 3 9 E 00
0. 1 37*51* 7C 00
0. 1*72.593 IE 00






' " " 0. 21599519E 00







0 . 2 r / * 5 i e 8 C F 00
0, 30 ^ 3568 7C 00
0.31*174776 CO
0 . 3 2 3 9 9 2 7 9 L 00






0. 3 ' J27!«32F 00
0.*02536*5F 00
G . * 1 2 15*1 IE 00
0 . * 2 2 1 7 2 2 5 F CO
0. * J1990C9; 00






















0. 1 1 1C3609F-03









O . f > 3 3 9 2 6 2 f i r . - 0 /

















































0. 1 3 2 ( ) f i ? 5 0 E - 1 2
C . 7 * 2 2 1 8 5 2 E - 1 2




























































0 . 2 2 2 3 8 3 H E - 0 9
0. 51564 I 536-C9
0. 1 11319dbL : -OS
0 » 2 0 2 ft A I A ^ R ~ O S







































0 . 1 5 1 R 5 1 * 7 E - 0 *











































































The index of refraction is 7.715 -j 2.508.
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Table S29. Mie parameters for a liquid water sphere: v = 9.369 GHz,





O . O J C J
C . O O G 4
0.0005







C . 3 0 1 3












0 . 0 0 ? 6
" O . O C ? 7
0. 10 7 H





o . : o i 4
0 . • j 0 3 5
0.0036


























0. 1 9 P 3 5 9 2 3 E
0. 2145 3 B S 9 E
0. 392 71S46F
0. 4 9 l ? S c r & 1 5 t
0. 5rf i ; )0775a?
0 . 6 8 7 2 5 7 0 5 0
0. 735 43 663-!
"6. 3 -3 36 1J.2H
0. 9al 7 9 5 7 9 E
0. 10799754E





0. 1 660052 BE
0. 17672 3 3 OF
0. 1^541201
0. 19635S23F











0 . 3 1 4 1 7 4 7 7 E
0. 32399279F






























































































O . B 7 1 0 2 5 7 0 E - 0 9
0. 15'»06 ;}87E-OS
0.269080 71t-08








































0 . 1 3 4 4 7 a i O E - 0 4
0.13879273t-04
0.14391S95C-04


















0.845f l^019t - l l
0 .2134911 7E-10
0 .47665247E-10









0 » 6 4 1 2 3 2 4 9 f - 0 3
0.89272909F.-08

















































0. l t>9ti iS7 l)E-08
0 .2712 l < i 63 f i -08
0.43569450E-03




0 . 2 9 4 4 4 3 B 6 E - 0 7
0. 40794205F-07
0 . 5 5 H 3 5 4 3 6 E - 0 7





































C . 2 2 2 6 7 4 5 7 E - 0 4
C. 23634624 t -04
0.25075?05E-04
0.26583861E-04
0. 2 a i 6 0 0 H l E - 0 4

















0. 341 1 3 J36t-01
0. 37365c59E-Ol" '
0 .4136773f .E-Ol
0 . 4 4 5 7 2 9 4 2 E - 0 1
0 . 4 7 4 4 3 3 2 7 E - 0 1
0.499<,87c>7£-01
0. 520762C9E-01
























0 . 1 5 B 5 1 2 3 5 E 00
0.1 736 530 7E 00
0 . 1 8 8 7 4 0 9 7 E 00
0. 20343465E 00
0 .21747524F 00
0 . 2 3 0 7 0 6 6 3 E 00
0 . 2 4 3 0 8 R 3 C E 00
0 .25468832E 00
0.26565343t 00







The index of refraction is 8.057 -j 2.058.
Table S30. Mie parameters for a liquid water sphere: v = 9.369 GHz,










'" C . 000?





















































0.9H1 7 0 5 7 S F -02
0. l%35923f -01
0. 2 9 4 5 3 8 8 9 C - 0 1
0. 392 71 '146F. -0!
0.49039S15F-01
0. 58 r iC7753F-O l
0 . 6 3 7 2 5 7 0 5 E - C 1





0 . 1 2 7 6 3 3 3 9 E 00
'Gil 3 7 4 5 1 4 7f 00
0 . 1 4 7 2 A 9 3 1 E 00










0. ?552-' . f t96? 00
0 .265G849BE 00
0. ? 7 4 ? O Z 9 4 F 00
0.234 72 C96E 00
J. 2945' ' .88C? 00
0. 3043568 7E 00
0.31417477F, 00
0 .32399279E 66
0 . 3 3 3 8 1 0 7 5 E 00
0 . 3 4 3 b 2 S 7 6 F _ 00
0. 35344 t66E 00
0 . 3 6 3 2 6 4 5 6 E 00
0. 3 7 3 0 8 2 5 B F 00
0.38290054E 00
0.392 71 832E 00
0.402 53 645E 00
0 .41235411F 00








0 . 5 0 0 7 1 5 9 1 C " 00
0. 51053405E 00
0.52035177". 00
0. 530 ! f c990E 00
0. 5 3 9 - V 8 7 7 4 F 00







0 . 4 7 5 5 7 6 7 f t - l l






' " "0.33732 i59t-08
0 . 5 1 9 8 8 7 7 8 F - C 3




















































0. l f l 2J?6L 1F-15
0. 1 1 5 5 1 2 7 3 E - 1 3
0.131401 13C-12





























































0 . 1 3 4 4 2 2 « 3 £ - 0 9
0. 331480S'. t . -09
0.6fl05S3HOt-09
0. 12483490E-08
0 . 2 1 2 2 H 0 3 6 F - 0 8
0.34207G, : '6E-08





















































0. 2 8 2 7 3 3 4 1 E - C 4
0. 2 9 3 4 2 2 3 0 E - 0 3
0 . 9 7 7 5 2 G H 3 F . - 0 3
0 . 2 2 2 7 5 4 2 2 E - 0 2
0.41478500E-02
0. 67561269E-02




0. 2 7 7 3 0 1 2 7 E - C 1
0 . 3 2 7 2 0 7 5 2 E - 0 1
0.375SOB99<>01
'" 0 . 4 2 2 8 2 6 3 7 E - 0 1
0.46690401E-01
0 . 5 0 7 3 3 5 4 8 E - 0 1
0. 5 4 3 4 8 3 4 2 E - 0 1 .
































0 . 2 3 9 9 3 5 2 3 E 00
0.249711691: 00
0 . 2 5 3 1 3 8 7 8 ? 00








The index of refraction is 8.221 -j 1.613.
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Table S31. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).




O . O C C 2



















C . G 3 2 2
C . 0 0 2 3
C.G02*
C . 0 3 2 5
0.002o
C . C O 2 7
C . < : 0 2 b
C.1CV9
• P.r.03.1





" G . 3 0 3 6 "
0 . 0 0 3 7









































0. 201 6*073E 00
0.2128* iOOt 00
0 . 2 2 * 0 * 5 2 6 " 00
0 . 2 3 5 2 * 7 5 5 E 00
o. 2*6**9Byr oo
O . P 5 7 6 5 2 1 0 E 00
0. 26835*32F. 00 "
0. 23005666!.' 00
0 . 2 9 1 2 5 9 8 7 E 00
0 .202*6121? 00








6 . *032r t l 63E 00
0 . *1 * *B379F 00
0. *256f?616E 00
0. *26 •i883*i: 00
0.**^090*3E 00
O.*5929295f : 00
0. *70* :)*87E 00
0. *8169733F 00
0.*92899*2C 00
0.51* 1018 7t 00





0.571 31 5*7t 00
0.58251792E 00
0.5937198*f UO
U. 6 0*9? 2? 9P 00
0.61612*3St 00
0. 6 2 7 ) 2 6 8 5 ' 00
.. 0.6 3352 8<5*F 00
0.o*9731*6E 00
0.66093391E 00







0 .253* l l l6E-08





0 .3 *8S76CCf -07










0.572 r j 2580E-06
0. 70173*62E-06




























































0 . 3 7 * 7 0 3 * 3 f c - C 7



















































0. *88iB01 1 O07
0.6611605BE-07
0.88166701F-07

















































O . * 2 7 6 1 1 I 7O03









0. 2 2 S 7 3 7 * * E - C 1
0.26870*85E-01
0. 31C2*7*7t:-Cl
0. 3 5 2 y 0 2 2 3 E - 0 1
0 .39625 6'i 5O-C1
C. *34 '>703* t -0 i
0.*8376-"}2OC1






0. 7 U 5 5 1 1 7 3 E - 0 1
0. 82 - )32 . / )51E-C l








"" 0. 1 3 3 7 H 9 1 2 E 00 "
0.1*176619E CO








0 . 2 * 2 1 5 1 5 C C CO
0.25571287E 00






0 . 3 5 C 6 5 C 7 9 F . 00
0 .36333668E 00




, .0 .*2132270E 00
The index of refraction is 5.868 -j 3.118.
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Table S32. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).
v = 10.69 GHz,
a
(m)
C . O O O 1





O . O O C 7
0.00( «
C..TJP9
C . 00 ! r.
O . J O i l
C.001 2
0.0013












C. JO 2 6
0 . 0 ~j ? 7
0.0028




( C) r\ 7 ^
>- . U 'j . J
0,0(134




























0. 22<iO/, i>3 3F-01







0.1 1 2 T 2 2 6 4 F 00
0 . 1 2 3 2 2 4 8 5 E 00
0. 1 3<,4271SF 00
0. 145t,2935F 00
0 . 1 5 6 S 3 1 6 2 E 00
0. 1680/.390E CO
._ 0. 1 7 V 2 3 6 2 3 F 00
0. 19043845C 00 •
0. 201 64073F 00
0. 21234 300F 00
0. 22«,04523ii 00
0.23 = 2<,755F 00
0. 24h44<3£<; [ ; 00
C. 257o521 lit 00
G. 26a 3 5 4 3 ? F 00
0 .2S005666E 00
0. 2 = 1 25P87F 00
0. 30246121E 00
0 . 3 1 3 h 6 3 3 6 P 00
0. 324H6576' : 00
0.3^,06797F 00
0 .347270311 - 00
0. 35«47253 i~ 00
0 ~\ O •) 1*-. ; QA i r "fi'i-• * t U / ^ *t 1 * . IJU
0.40328163F 00
0 .41443379F 00




0. 4 7 0 4 9 4 8 7 C 00





0. 53770376- : 00^
0. 5 4 0 9 J 086E 00
0. 56c l l 337^ .00
0. 571 3 1 5 4 7fc 00
0. 58?5 i 792F 00
0.593 7[ 984E 00
0. 60492229E 00
0. 6 !(, 12439F 00
0 . 6 2 7 3 2 6 8 5 E 00
0 . 6 3 8 5 2 8 9 4 E 00
0. 64973ii,oH. 00







0 . 5 7 0 3 0 6 4 7 r - 0 d






0. 763571 9fc f -07
0. 102'»4?3ai:-06
0. 135'3a.31 H.-06













0 . 2 9 7 2 6 5 0 7 C - O S
0. 3 4 7 6 3 6 4 3 F - 0 5
0.4U225286F-G5
0. 46 r) 42 542 F— 05
0.52130017F-05
Ota 4 0 ^ 7 7 1 t; _ n s










































0 . 5 3 5 6 9 4 8 7 F - 0 8














0. 33558109 f -06
0 .41267367E-06
0.504441 1 8F. — 06
0. 61298510E-06
0 7 4 n s 7 ? ? A C _ n * .










































0. 1 «616799r -C6
0. 24310924F-06












0. 381 1 9460C-05
0.44352028F.-05
0.5 10 'i 69 54 F: -05











0.16 ' /2 /384E-0<t
0. 18203496F-04
0. 19'S73a6c).F.-04
0 .2 l0457 j7 t -04










0. ' t5243380E-04 "
U
0 . 2 3 C 0 7 1 7 5 F - C 4
0. 1 7 9 3 5 6 5 3 F - O J
0 . 5 9 1 6 3 4 5 4 L - 0 3
0. 13579933F-Q2
0 . 2 5 5 2 1 3 d 4 t - 0 2
0. 420679TOF.-02
0 . 6 3 2 8 6 5 3 5 F - 0 2




0. 2 2 4 5 4 5 3 7 C - 0 1
0 .26310876F-01
0. 3 0 2 l 3 3 3 6 c - 0 1
0. 341C2481fc-0!
0. 3 7 9 2 7 9 5 9 E - C I
C. 416D! 335 f - ' - 01













0. 830340.34L : -Ci
0. 93044996F-01
0. 10521561F 00











0 . 2 4 8 C 2 1 9 C C 00
0 . 2 6 2 8 5 9 7 6 F 00
0. 2 7 7 5 5 3 2 6 t 00
0.29200953f : CO
0. 306165(:4F 00
0.3 199822 9E 00









The index of refraction is 6.793 -j 2.988.
Table S33. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).












C: . 0 11 r. 9
O . O J i O
U.C.-J! 1
0.0012
C . O O ! 3
C .'JO 14
C . ', 0 ! 5
C . J 0 1 f.
C . Ti i 7
0.0- ;1 ri


















































C. °.'1ts I 'JC67F-01
0. 100 12 03 6E 00
0. 1 1 2 0 2 2 6 4 F CO
0. 12J1224H5F 00
0.1 3 4 4 2 71 sr 00
0. 14562935F 00
0 . 1 5 6 H 3 1 6 2 F 00
0. 16n J3390F. 00
0. 1 7 - / 2 2 6 2 3 F . "oo
o. ivj 4.";04">F; oo
0. 201.'i<.07:iF CO
0.21284300F 00
0 . 2 ? 4 0 4 5 2 8 C CO
0. 2 J 5 2 4 7 5 5 E CO
0. 24644S' ) ' )C 00
0. 25765210E 00
0. 2 6 H - i b 4 ? 2 C 00
0.2a005666K 00
0. 2 9 1 2 5 6 = * 7F 00
_0. 30246121T 00
~0."31 366336F" "00"
0 . 3 2 4 R 6 5 7 6 C 00
0. 336C6797 fc 00
0.34727031E 00
0. 3 5 R 4 7 2 5 3 E 00
0. 36967486E 00
















0 . 5 6 C 1 1 3 3 7 c 00
0.571 31 54 7E 00
0.512517921; 00
0. 59371984F. ' 00
0.6C4922291 " - 00
0.61612439C 00
0 , 6 2 7 3 2 6 8 5 8 00













0.73 ' j 23445 i : -OG
0. 11 34034 1C-C7
0. 1694if 142 f -07
0. 24h 'V6533 i : -07





0. 16> i /8167E-C6
























































































































0. 7 0 7 7 d H 6 7 h - 0 7
.0 .97v)247= i lF -07
0. 1 3153u7d[ -06
0. 176051 1 7F-06






0. 1 l l l lB42t-05







































0 .76B4 \234E : -03
0. 17492853E-02
0. 3 2 5 4 2 5 5 5 E - C 2
0.53011 142E-02





0. 2 5 8 4 2 6 C O E - 0 1
0. 29779419E-01
0 .33622976E-01
0. 3 7 3 C 7 1 B8E-01
0 .407801 72E-C1
0 .440056H5C-01
0 .469 t ,3234E-01
0. 49645364E-01
0.5205Hb64E-01
0. 5 4 2 2 4 4 4 3 F - 0 1























0 . 2 3 7 9 6 8 0 9 E 00





0 . 3 2 2 3 5 9 3 2 6 00
0 . 3 3 5 1 2 1 2 7 ? 00
0.347640C45 00







The index of refraction is 7.429 -j 2.658.
Table S34. Mie parameters for a liquid water sphere:
T = 293.2K (20C).
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r, . 00 10
0 . 'i "-• ! 1
n . : j "t i 2
0 . 0 '; i j




















C . 0 1 j I1 4
0 .0025
0.0036


























0. 2 2 4 0 4 5 3 3 F - D 1




0. IS;', l-jrtl 1F.-01
0. tfJ'i 19G37F-01
0. 10R!i?0<cir 00
0. 1 120.? 2 •>'.'. CO
• ) . 1 Z J 2 2 4 F . 5 E CO
0 . i ''. 4 '. 7. 7 i ' ')'- 00
t.l^WJ'?.^ OC
0 . 1 5 6 8 3 1 6 2 = CO
0. ! '>SC3.- i90E no"""
0. 17023623E OC
0. 1 9 0 4 7 8 4 5 C 00
0 . 2 0 1 6 4 0 7 8 ^ 00
0. 2128430.T? 00
0. 2 2 4 0 4 5 2 3 F CO
6 ^ 2 3 5 2 4 7 5 5 ? 00
C . 2 4 6 4 4 9 8 9 C 00
0 . 2 5 7 6 5 2 1 0 C 00








0 . 3 5 8 4 7 2 5 3 E 00
0.36967486? 00
0. 3 y o « 7 7 0 2 H 00 -
0. VJ20794U 00
0. 4 0 3 2 C . 1 6 3 E OC
0 . 4 1 4 4 B 3 7 9 F 00
0 .42568618E 00
0 . 4 3 6 8 3 8 3 4 F 00








0. 5 3 7 7 G 8 7 6 E 00
0 .54891C-E6E 00
0.56011337^ 00
0 . 5 7 ! 3 1 5 4 7 F 00




0 . 6 2 7 3 2 6 8 5 = 00
0 . 6 3 8 5 2 B 9 4 ? 00
"'" 0. 6 4 9 7 3 146C O'O
0. 66093391 E 00





0 . 2 2 7 3 1 II C ! f - 0 '>
0.56355054E-09
0. 116366741-08










































































































0 . 6 7 3 6 7 0 2 2 E - 0 5
0. 7 5 4 1 C 3 3 5 E - 0 5
0.63622481E-05
0 .92577075E-05



















0 .21 U'.'j224( :-07








0. 3 8 6 8 3 4 8 1 E-06









































0. 3 8 8 0 7 4 4 0 E - C 4
0. 30065561C-03
C . 9 8 1 7 3 7 8 6 F -03
0. 22224742002
0.41061342E-02
0 . 6 6 3 5 4 3 1 2 F - 0 2
0.97640045F-02
0. 1 339475 f lE -C l
0. 17412294001
0. 2 1 6 7 2 C - . 3 B C - G 1
0. 26042402001
C. 30394 i :)Kt -01
0. 346!C l i34r . -01
0. 3 8 6 0 0 5 5 3 C - 0 1
" 0 . 4 2 2 & 7 G 9 3 O C I
0. 45M 2 700t:-Cl
























0 . 1 7 9 7 4 4 4 R E 00
0 .19635457E 00
0.21264416E 00

















The index of refraction is 7.848 -j 2.235.
Table S35. Mie parameters for a liquid water sphere:
T = 303. 2K (30C).




C . " 0 0 2
O.OC13
0.11(10 4
O . O O C 5
0.0006



















































C . 0 0 5 8
0.0059











0. 112C2264 fc 00





0. 1 7 0 2 3 6 2 3 C 00
0 .19043845F 00
0.2G164076F 00







0. 291 2 5 8 S 7 E . 00
0. 30246121F: 00
0. 31366 J30F 00
0. 3 2 4 3 6 5 7 6 F 00
0 . 3 3 f c 0 6 7 9 7 F 00
0 .34727031E 00


















.. 0 . - )6011337F 00
0. 571 3154 7F 00
• 0 . 5 R 2 5 1 7 9 2 F 00
0 . 5 9 3 7 1 9 8 4 E 00
J.604922291 ; 00
C. 616 17439T 00
0 . 6 2 7 3 2 6 8 5 E 00






~ C . 5 G 6 3 C 1 8 1 F . - 1 0
0 .176d6877t -09
0 . 4 3 9 4 7 7 7 9 T - 0 9
0.91036534F-09
0. I6862033f:-08



















































































































































































0. 49910 (:f-8£ -04
0. 3861 3618t -03
0. 125S-3758E-C2
















































0. 3 2 5 5 3 9 6 5 F 00
0. 33S1 OU49E 00
0. 35106391F 00






The index of refraction is 8.084 -j 1.784.
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Table S36. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).















C . 0 3 1 3
0.0114
































C . C C 4 7
0.0ii43


























0 . 2 2 5 5 6 4 7 8 ? 00
0.?4167645F 00




0. 3 2 2 2 3 5 4 7t 00
0. 3 3 B 3 4 7 2 0 r CO
0.354459051: 00
9. 3705707.-1F 00






0 . 4 B 3 3 5 3 2 C G 00

























































































































































































































0. 3 3 8 6 9 3 9 4 E - 0 4
0. 26690424C-03
0 . 8 8 5 3 4 0 6 2 c - 0 3














0 . 8 2 6 7 2 1 79E-01










0. 192 19643E 00




0.270342'. l t 00
0.28782932C 00
0. 30555' .OOE 00
0 . 3 2 3 3 2 9 2 1 E CO









0 . 4 7 3 7 1 8 8 2 F 00
""0.43494297E 00 ""
0 .49553412E CO
0 . 5 0 5 5 3 2 9 8 E 00
0.51497710E 00
0.52390325E OC
0 . 5 3 2 3 4 3 7 5 b 00
0 . 5 4 0 3 2 6 J 6 £ 00
0 .547S7701 t 00
0.55501199D 00




The index of refraction is 4.929 -j 2.923.
l213r403c
7639'>?38C
7 2i,S 2 9 7-7 F ,T,
78S39.14Qt.-
•^-JJ-;",<I.^>,-™R'I •Wt^-ij,,, T-\7!»,-£Vf*-i.;.r ^-_-
a*«^M s^.*^







'Q., .29-83 938 5E
0., '3l';792 U.43J; Op
6> 337.03154,'E- CO
. . O C




. . : t . . , , , , . , r
i* t^e£^S£$i%$£$^
' 31) 67190E-04 '
.
, ,0. 692 8061-26 OQ 0.43677:366E
>;P.,;4^0 78981E
.;p'v4.64144a9E
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Table S38. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).
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The index of refraction is 6.524 -j 2.929.
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Table S39. Mie parameters for a liquid water sphere: v = 15.375 GHz,
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The index of refraction is 7.114 -j 2.652.
Table S40. Mie parameters for a liquid water sphere: v = 15.375 GHz,

















































































0. 27390003 r 00
0. <J9001188F 00
0.30M2361F 00





























0 .7 (2947663? 00
0. 4055187??; 00
0. t-21 7 f / 022F 00






























































































































































































































0 .16C19547C CO '

























0 . 5 8 C 2 2 5 7 7 H 00
0 . 5 8 7 d 6 5 C O r 00





The index of refraction is 7.555 -j 2.258.
Table S41. Mie parameters for a liquid wat«.r sphere:
T = 263.2K (-10C).
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The index of refraction is 4.412 -j 2.719.
Table S.A2. • Mie parameters for a. liquid water sphere:
'• ; ,,T = 273.2K (O.OC).
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The index of refraction is 5.206 -j 2.949.
Table S43. Mie parameters for a liquid wafer sphere:
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The index of refraction is 5.912 -j 2.970.
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Table S44. Mie parameters for a liquid water sphere:
T = 293.2K (20C).
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The index of refraction is 6.554 -j 2.820.
Table S45. Mie parameters for a liquid water sphere;
T = 303.2K (30C).
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The index of refraction is 7.102 -j 2.517.
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Table S46. Mie parameters for a liquid waver sphere:
T = 263.2K (-10C).
v = 22.235 GHz,
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The index of refraction is 4.134 -j 2.577.
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Table S47. Mie parameters for a liquid water sphere:
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The index of refraction is 4.869 -j 2.856.
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Table S48. Mie parameters for a liquid water sphere:
T = 283.2K (IOC).
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The index of refraction is 5.548 -j 2.946.
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Table S49. Mie parameters for a liquid water sphere:
T = 293.2K (20C).
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The index of refraction is 5.197 -j 2.874.
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Table S50. Mle parameters for a liquid water sphere: v = 22.235 GHz,
T = 303.2K (30C).
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The index of refraction is 6.790 -j 2.641.
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Table S51. Mie parameters for a liquid wafer sphere: v = 31.4 GHz,
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The index of refraction is 3.548 -j 2.195.
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Table S52. Mie parameters for a liquid watc-r sphere: v = 31.4 GHz,
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The index of refraction is 4.132 -j 2.545.
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Table S53. Mie parameters for a liquid water sphere: v = 31.4 GHz,
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The index of refraction is 4.708 -j 2.756.
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Table S54. Mie parameters for a liquid water sphere:
T = 293. 2K (20C).
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The index of refraction is 5.311 -j 2.849.
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Table S55. Mie parameters for a liquid water sphere:
T = 303. 2K (30C).















































































































































































































































































































































































































































The index of refraction is 5.939 -j 2.804.
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Table S56. Mie parameters for a liquid water sphere:
T - 263.2K (-10C).
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The index of refraction is 3.320 -j 2.009.
Table S57. Mie parameters for a liquid water sphere: v
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The index of refraction is 3.836 -j 2.372.
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Table S58. Mie parameters for a. liquid wat:-r sphere: v = 37.0 GHz,
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The index of refraction is 4.355 -j 2.618.
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Table S59. Mie parameters for a liquid watt-r sphere:
T = 293.2K (20C).




















































































































































































































































































































































































The index of refraction is 4.915 -j 2.769.
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Table S60. Mie parameters for a liquid water sphere:
T = 303.2K (30C).



















































































































































































































































































































































































The index of refraction is 5.526 -j 2.804.
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Table S61. Mie parameters for a liquid watei' sphere:
T = 263.2K (-10C).
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The index of refraction is 3.081 -j 1.785.
Table S62. Mie parameters for a liquid water sphere: v = 45.248 GHz,








































































































































































































































































































































































































































































































































































































































3 7 7 6 4 3 9 4 E
4135541Sfc
44554615E

































































































The index of refraction is 3.518 -j 2.151.
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Table S63. Mie parameters for aliquid watei sphere:
T = 283.2K (IOC).
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The index of refraction is 3.967 -j 2.423.
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Table S64. Mie parameters for a liquid wate^- sphere:
T = 293.2K (20C).
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The index of refraction is 4.467 -j 2.625.
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Table S65. Mie parameters for a liquid water sphere:
T = 303.2K (30C).
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The index of refraction is 5.036 -j 2;741.
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Table S66. Mie parameters for a liquid water sphere:
T = 263.2K (-10C).
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The index of refraction is 2.908 -j 1.598.
Table S67. Mie parameters for a liquid watt.^  sphere: v = 53.8 GHz,
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The index of refraction is 3.282 -j 1.959.
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Table S68. Mie parameters for a liquid water sphere: v = 53.8 GHz,




















































































































































































































































































































































































The index of refraction is 3.675 -j 2.241.
71
Table S69. Mie parameters for a liquid water sphere:
T = 293.2K (20C).
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The index of refraction is 4.120 -j 2.472.
Table S70. Mie parameters for a liquid wat?r sphere:
T = 303.2K (30C).
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The index of refraction is 4.641 -j 2.640.
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Table S71. Mie parameters for a liquid water sphere:
T » 263.2K (-10C).
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The index of refraction is 2.813 -j 1.485.
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Table S72. Mie parameters for a liquid water sphere:
T = 273.2K (O.OC).
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The index of refraction is 3.150 -j 1.839.
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Table S73. Mie parameters for a liquid watev sphere:
T = 283.2K (IOC).
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The index of refraction is 3.509 -j 2.123.
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Table S74. Mie parameters for a liquid wat'-r sphere:
T = 293.2K (20C).
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The index of refraction is 3.920 -j 2.366.
Table S75. Mie parameters for a liquid water sphere:
T = 303.2K (30C).
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Fig. S8. Efficiency of absorption of microwaves by individual,
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Fig. S9. Efficiency of absorption of microwaves by individual,


















Drop Diameter, a (mm)
Fig. S10. Efficiency of absorption of microwaves by individual,





Drop Diameter, a (mm)
Efficiency of absorption of microwaves by individual,




Drop Diameter, a (mm)
6.0
Fig. 512. Efficiency of absorption of microwaves by individual,
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Drop Diameter, a (mm)
Fig. S16. Efficiency of scattering by an individual, liquid
water drop: v = 0.610 GHz.
0.750 GHZ
2.U 3.6
Drop Diameter, a (mm)
Fig. S17. Efficiency of scattering by an individual, liquid














Drop Diameter, a (mm)
Fig. S18. Efficiency of scattering by an individual, liquid
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Drop Diameter, a (mm)
Fig. S21. Efficiency of scattering by an individual, liquid
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Drop Diameter, a (mm)
Efficiency of scattering by an individual, liquid
water drop: v = 4.000 GHz.
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Fig. S24. Efficiency of scattering by an individual, liquid
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Fig. S26. Efficiency of scattering by an individual, liquid
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Fig. S28. Efficiency of scattering by an individual, liquid
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Fig. S31. Efficiency of scattering by an individual, liquid
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Drop Diameter, a (mm)
Efficiency of scattering by an individual, liquid
water drop: v = 53.800 GHz.
1.12
III. Radiative Properties of Clouds and Rain
In Sec. D, Chapter VI of Vol. I, the volume absorption coefficient,
a (m ), of rain [of which the distribution of drop sizes is that
given by Marshall and Palmer (1948)] and the volume scattering
coefficient, B (m ), of rain were computed for temperatures of -10,
. . _o
0, 10, 20, and 30C, for contents of liquid water, M (g m~ ), of
_3
0.1 (0.1) 4.0 g m , and for the 27 microwave frequencies listed
in Table 1 of Vol. I. These values are listed in Tables S76 to
_i
S150 along with the volume extinction coefficient, K (m ), the albedo
for single scattering, u>, where co = g/K, the rainfall intensity,
R (mm hr ), the parameter, b (m ), in the Marshall-Palmer distribution
(see Eq. 152, Vol. I), and the maximum drop daimeter, a (m). In
•'" • - nicix
addition, the volume abosrption coefficient, a (m ), of a cloud
(drop diameters less than 0.1 mm) was computed from the Rayleigh
approximation (Y) and the Goldstein approximation ("£r). Plots of
a versus M are shown in Figs. 36 to 53 in Vol. I, and in Figs. S35
to S36, These plots were drawn by the Gerber Model 622 Automatic
Graphing System.
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Table S76. Radiative properties of rain:
T = 263.2K (-10C).












































































































































































































































































































































Table S77. Radiative properties of rain: v « 1.42 GHz,













































































































































































































































































































































Table S78. Radiative properties of rain: v = 1.42 GHz,
T =* 283.2K (IOC).
M R b a a
max




































































































































































































































































































































Table S79; Radiative properties of rain: v = 1.42 GHz,












































































































































































































































































































































Table 880. Radiative properties of rain: v - 1.42 GHz,







































































































































































































































































































































Table S81. Radiative properties of rain: v =2.91 GHz,














































































































































































































































































































































Table S82. Radiative properties of rain: v = 2.91 GHz,
T = 273.2K (O.OC).
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Table S83. Radiative properties of rain: \> = 2.91 u l i z ,
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Table S84. Radiative properties of rain: v = 2.91 Cllx,
T - 293.2K (20C).
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Table S85. Radiative properties of rain: v = 2.91 GHz,
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Table S86. Radiative properties of rain: v =• 4.805 GHz,
T = 263.2K (-10C).
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Table S87. Radiative properties of rain: v = 4.805 GHz,
T = 273.2K (O.OC).
M R b a '• a
max
(g nT ) (mm hr ) (m ) (mm) (m )


































































































































































































































































































































Table S88. Radiative properties of rain: v = 4.805 GHz,
T = 283.2K (IOC).
125
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Table S89. Radiative properties of rain: v = 4.805 GHz,
T = 293.2K (20C).
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Table S90. Radiative properties of rain: v = 4.805 GHz,
T = 303.2K (30C).
M R b a a B
max



































































































































































































































































































































Table S91. Radiative properties of rain: v = 5.81 GHz,
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Table S92. Radiative properties of rain: v = 5.81 GHz,





































































































































































































































































































































































































































































































Table S93. Radiative properties of rain: v = 5.81 GHz,
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Table S94. Radiative properties of rain: v = 5.81 GHz,














































































































































































































































































































































Table S95. Radiative properties of rain: v = 5.81 GHz,
T - 303.2K (30C).
132
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Table S96. Radiative properties of rain: v = 8.00 GHz,














































































































































































































































































































































Table S97. Radiative properties of rain: v = 8.00 GHz,





































































































































































































































































































































Table S98. Radiative properties of rain: v = 8.00 GHz,
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Table S99. Radiative properties of rain: v = 8.00 GHz,












































































































































































































































































































































Table S100. Radiative properties of rain: v = 8.00 GHz,











































































































































































































































































































































Table S101. Radiative properties of rain: v = 9.369 GHz,
T = 263.2K (-10C).
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Table S102. Radiative properties of rain: v = 9.369 GHz,
T = 273.2K (O.OC).
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Table S103. Radiative properties of rain: v = 9.369 GHz,
T - 283.2K (IOC).
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Table S104. Radiative properties of rain: v = 9.369 GHz,
T = 293.2K (20C).
141
M R ,b a a
max

































































































































































































































































































































Table S105. Radiative properties of rain: v = 9.369 GHz,
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Table S106. Radiative properties of rain: v = 10.69 GHz,
T = 263.2K (-10C).
143
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Table S107. Radiative properties of rain: v = 10.69 GHz,
T = 273.2K (O.OC).
M R b









































































































































































































































































































































Table S108. Radiative properties of rain: v = 10.69 GHz,
T = 283.2K (IOC).
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Table S109. Radiative properties of rain: v = 10.69 GHz,
T = 293.2K (20C).
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Table S110. Radiative properties of rain: v •= 10.69 GHz,
T - 303.2K (30C).
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Table Sill. Radiative properties of rain: v = 15.375 GHz,








































































































































































































































































































































Table S112. Radiative properties of rain: v = 15.375 GHz,
T = 273.2K (O.OC).
(g
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Table S113. Radiative properties of rain: v = 15.375 GHz,
T = 283.2K (IOC).
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Table S114. Radiative properties of rain: v = 15.375 GHz,
T = 293.2K (20C).
M R b a a
max




































































































































































































































































































































Table S115. Radiative properties of rain: v = 15.375 GHz,
T = 303.2K (30C).
M R b a a
max




































































































































































































































































































































Table S116. Radiative properties of rain: v = 19.35 GHz,
T = 263.2K (-10C).
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Table S117. Radiative properties of rain: v = 19.35 Gil/,,


















































































































































































































































































































































Table S118. Radiative properties of rain: v = 19.35 GHz,
T - 283.2K (IOC).
155
M R b a a $ K . u >
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Table S119. Radiative properties of rain: v = 19.35 GHz,



















































































































































































































































































































































Table S120. Radiative properties of rain: v = 19.35 GHz,
T = 303.2K (30C).
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Table S121. Radiative properties of rain:
T - 263.2K (-10C).
















































































































































































































































































































































Table S122. Radiative properties of rain: v = 22.235 GHz,
T = 273.2K (O.OC).
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Table S123. Radiative properties of rain: v - 22.235 GHz,
T = 283.2K (IOC).
M R max


































































































































































































































































































































Table S124. Radiative properties of rain: v = 22.235 GHz,
T = 293.2K (20C).
M









































































































































































































































































































































Table S125. Radiative properties of rain: v = 22.235 GHz,
T = 303.2K (30C).
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Table S126. Radiative properties of rain: v = 31.4 GHz,
T - 263.2K (-10C).
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Table S127. Radiative properties of rain: v = 31.4 GHz,
T = 273.2K (O.OC).
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Table S128. Radiative properties of rain: v = 31.4 GHz,
T = 283.2K (IOC).
M R b







































































































































































































































































































































Table S129. Radiative properties of rain: v = 31.4 GHz,
T = 293.2K (20C).
(g
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a a 0
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Table S130. Radiative properties of rain: v = 31.4 GHz,
T - 303.2K (30C).
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Table S131. Radiative properties of rain: v » 37.0 GHz,











































































































































































































































































































































Table S132. Radiative properties of rain: v = 37.0 GHz,
T = 273.2K (O.OC).
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Table S133. Radiative properties of rain:
T = 283.2K (IOC).
v = 37.0 GHz,
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Table S134. Radiative properties of rain: v = 37.0 GHz,
T = 293.2K (20C).
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Table S135. Radiative properties of rain: v = 37.0 GHz,
T = 303.2K (30C).
(g
M R b
-3 -1 ' -1







































































































































































































































































































































Table S136. Radiative properties of rain: v = 45.248 GHz,
T = 263.2K (-10C).
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Table S137. Radiative properties of rain: v =• 45.248 GHz,
T <= 273.2K (O.OC).
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Table S138. Radiative properties of rain: v = 45.248 GHz,
T = 283.2K (IOC).
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Table S139. Radiative properties of rain: v = 45.248 GHz,
T = 293.2K (20C).
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Table S140. Radiative properties of rain: v = 45.248 GHz,
T = 303.2K (30C).
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Table S141. Radiative properties of rain: v = 53.8 GHz,
T - 263.2K (-10C).
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Table S142. Radiative properties of rain: v = 53.8 GHz,
T = 273.2K (O.OC).
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Table S143. Radiative properties of rain: v = 53.8 GHz,
T = 283.2K (IOC).
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Table S144. Radiative properties of rain:
T = 293.2K (20C).
v = 53.8 GHz,
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Table S145. Radiative properties of rain: v = 53.8 GHz,

















































































































































































































































































































































Table S146. Radiative properties of rain: v = 60.0 GHz,
T - 263.2K (-10C).
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Table S147. Radiative properties of rain: v = 60.0 GHz,
T = 273.2K (O.OC).
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Table S148. Radiative properties of rain: v = 60.0 GHz,




m ) (mm hr ) (m )
a a 6
max




































































































































































































































































































































Table S149. Radiative properties of rain: v = 60.0 GHz,
T = 293.2K (20C).
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Table S150. Radiative properties of rain: v = 60.0 GHz,
T - 303.2K (30C).
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Content of Liquid Water, M (g m )
Rate of absorption of microwaves by liquid water





Content of Liquid Water, M (g m )
Rate of absorption of microwaves by liquid water
cloud and M-P rain: v = 35.100 GHz.
190
IV. Scattergrams
In Sec. A, Chapter VIII of Vol. I, scattergrams were shown
(Figs. 66 to 68) of the katabatic emission of the atmosphere, T (K),
versus the logarithm of the equivalent depth of liquid water in the
rain mass, W (mm) for frequencies of 10.69, 19.35, and 37.0 GHz for
normal incidence and for 320 model atmospheres. Similar plots are
shown in Figs. S37 to S39 for frequencies of 8, 15.375, and 33.2 GHz,
respectively. Scattergrams of the brightness temperature of upwelling
radiation, T (K) (see Eq. 84, Vol. I) versus In W are shown in
Figs. 840 to S45 for frequencies of 8, 10.69, 15.375, 19.35, 33.2,
and 37.0 GHz, respectively, for normal incidence, for a calm ocean
and for 320 model atmospheres. Plots of T (K) versus the logarithm
of the equivalent depth of liquid water in cloud and rain form, W (mm),
are shown in Figs. S46 to S51 for the same frequencies as above, for
normal incidence, for a calm ocean, and for 582 model atmospheres.
Similar plots of T (K) versus In W are shown in Figs. S52 to S57.
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